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524 SCOTTISH GEOGRAPHICAL MAGAZINE. 

For the much abused "g ray  metropolis of the Nor th"  is by no 
means destitute of sunshine. On the averages of the past five years we 
had 1427 hours of sunshine every year. While Bournemouth's sunniest 
months were May (226 hours) and August (227 hours), Edinburgh's 
sunniest month was June (198 hours). 

Then we must keep in mind the greater length of the day in 
summer in Edinburgh as compared with Bournemouth, enabling crops to 
ripen in Scotland quite as well as in the south of England. On an 
average, the day at Edinburgh in June is 53 minutes, in July 48 minutes, 
and in August 27 minutes longer than in London. Therefore, though in 
summer we may not have so much sunshine as at Bournemouth, we 
have longer daylight ; and some would prefer the latter to the former. 

THE USE OF STATISTICS IN THE TEACHING OF 
GEOGRAPHY. 

By B. C. WALLIS. 

THERE are two terms in use in discussions on the teaching of geography 
of which it is specially desirable that the precise meaning should be made 
quite clear. These are "statistics " and "practical work." By statistics 
is here meant the quantitative expression of geographical facts in their 
corresponding units, e.g. the annual quantity of coal mined in the United 
Kingdom is roughly 250,000,000 tons. Practical work in geography 
refers to school exercises in which the pupil is set either to do a definite 
piece of outdoor work, such as a plane table survey, or to perform an 
exercise dealing with a set of geographical facts, and to investigate the 
relationship between these facts and other facts previously examined in 
similar fashion--the essence of the work being that the pupil obeys 
certain instructions and attempts to arrive at definite conclusions for 
himself. 

Now, in regard to each of these matters, the teacher is faced by a 
preliminary question. Does he plan to make use in geography of the 
heuristic method of instruction, which has been found so useful in the 
teaching of physical science, and, also, is it his intention to use quantL 
tative expressions of geographical facts merely as illustrations of 
tendencies or as an essential expression of geographical t ruth ? 

Take first the question regarding the heuristic method in its relation 
to practical work. The map is the ultimate synthesis of the subject- 
matter of geography, the pupil must be able to read maps. Conse- 
quently the teacher has to decide the extent to which he will train his 
pupils by allowing them to make simple maps of the kind which they 
are called upon to understand. He has to decide, in relation to the 
limitations of his own particular work, the degree to which the pupil 
may be called upon to make maps before reading them. When he has 
come to a decision on this point, he has further to decide whether the 
pupil shall make such maps in direct conjunction with himself, e.g. the 
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THE USE OF STATISTICS IN THE TEACHING OF GEOGRAPHY. 5 2 5  

whole class attends to the making of one map on a blackboard or on a 
large sheet of paper, each boy helping to do some part of the work, or 
whether the boys shall each attempt to make a map from data which he 
provides, i.e. whether the work shall be a practical exercise. In either 
ease the data used will in some cases be quantitative, e.g. a rainfall map ; 
and in this connection the teacher has to decide on a second question: 
Are the conclusions to which the map leads to be expressed in relation 
to quantities, or are they to be limited to the use of words which may 
imply more or less, but not how ranch ~wre or how m~wh less 

I t  is the purpose of this paper to suggest that the teacher should 
focus attention upon these matters of how much more and how much less, 
and to imply that in so doing the teaching should be, especially in the 
early stages, heuristic in character. I t  is suggested that the pupil 
should not only know how to read maps, but also should appreciate some 
of the difficulties attendant upon the expression of geographical fact in 
the form of a map ; some of the limitations to which maps are subject, 
more especially those maps which show climate and distributions. I t  is 
further suggested that occasionally the pupil should be set an exercise 
which involves the checking of a current geographical generalisation, so 
that he may appreciate the relation of the generalisation to the dam 
upon which it is based. 

Before entering into details, it will perhaps be advisable to clear away 
possible misunderstanding by a precise statement of the writer's point of 
view on certain matters. First of all, in regard to the human element 
in teaching geography. The main matter for the pupil is the description 
of the life of man under the varying circumstances in which he finds 
himself on the earth. In the early stages the teacher is compelled to 
describe, in language suited to the child's intelligence, the striking con- 
trasts which such a world survey provides. He naturally emphasises the 
share which man in different climes has in the work of the world, and 
from this he may develop the quantitative expression of this work. He 
passes to the consideration of, for example, the life of the sheep-rearer in 
different lands, and he reviews possibly the picturesque varieties of a 
shepherd's life. But the shepherd of Central Asia loses importance 
when compared with t h e  sheep-farmer in the Argentine or on the 
Australian Downs, because his work is so limited in purpose that he does 
not share in the larger work of the world, his outlook is limited to his 
immediate surroundings, and hence the teacher passes naturally to the 
question of the distribution of sheep in the world. He begins to deal 
with quantifies, with numbers of sheep, and with their concomitants, 
quantity of wool and meat produced. Here attention is focussed, and 
work is done regarding the number of sheep per square mile, the number 
of tons of wool or mutton supplied, etc. And, in consequence, the 
teacher must be on his guard that the pupil is not allowed to forget the 
fact that in measuring the number of sheep and the amount of their 
produce he is attempting to assess the work of the men who rear these 
sheep. For convenience we study sheep and wool and mutton, because 
we cannot easily find better means of studying in a comparative way the 
life of the men. The same care is required in relation to the map and 
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526 SCOTTISH GEOGRAPHICAL MAGAZINE. 

to the printed page of the text-book. I t  is part of the pupil's training 
that he should regard the map showing sheep distribution, the tables of 
quantitative information in his text-book, as expressions of the work of 
the sheep-rearer; and, when the pupil has learnt something regarding 
the how much more or the how much less, he is led onwards to the considera- 
tion of the human note with specific reference to the question ,vh~/ so 
much more or less. 

In the second place, we should consider a gap in our teaching which 
quantitative methods in geography can fill. I t  has long been a standing 
reproach that no effort is systematically made in schools to prepare the 
pupil for later life by teaching him how to discuss and appreciate the 
constant numerical appeals to his intelligence which face him then both 
as a worker and as a citizen. Prospectuses of business concerns, and 
their annual reports, political pamphlets and discussions, monographs and 
articles on social reform, even the illustrated magazine and the advertise- 
ment, call his attention to facts expressed in quantities. I t  is one of the 
signs of the times that this method of presentation is more extensively 
used than in years gone by ; yet  we teachers have rarely attempted to 
make any preparation towards the understanding of documents of this 
type, although they appeal, in many cases, very closely to the later 
intellectual life of our pupils. There has been a gap in our system. By 
means of mathematics we train the pupil to think quantitatively, 
numerical relations of a more or less ideal kind becoming patent to his 
growing facility in that subject. By work in physical science we train 
him to precision of measurement, to the application of these numerical 
ideas to small amounts of concrete things. We provide an excellent 
training in dealing with the comparatively microscopic forms of measure- 
ment ; yet we leave him there ; only haphazard and by chance does the 
pupil learn anything of measurements at the other end of the scale, of 
the degree of accuracy to which such measurements are subject, of the 
ways in which large masses may be described so as to be intelligible, of 
the means of investigation which are applicable to problems of an 
economic kind where the flux of circumstance appears to render measure- 
ment impossible. A gradual course of training in quantitative measure- 
ments in geography tends to remove this reproach, tends to round off 
the equipment of our pupils and to make them better citizens, less liable 
to be impressed by the mere magnitude of things on a large scale. 

This idea leads to a third point : Is there sufficient constancy in the 
production of any commodity to enable measurements of it to be made ? 
The reply to this question is in the affirmative for the majority of 
commodities, and this constancy is assumed as a basis of the exercises in 
commercial geography which are enumerated later ; and even where this 
constancy does not appear, this fact provides additional matter for 
geographical thought. 1 

Fourthly, it may be pointed out that the constant appeal to quantities 
acts as a useful corrective upon the frequent misapprehensions which 

1 The reader may be referred for a fuller discussion of this subject to papers by the 
present writer in the Geographical Journal for January and August of this year. 
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almost necessarily follow the use of words only, e.g. sea-island cotton 
has some importance ; it would be possible from some of the text-books 
which are provided for use in schools for the pupils to imagine that this 
variety is of outstanding importance: such an assumption might 
unconsciously arise from the mere mention of this variety in a sentence 
in the text ; it would be possible to quote such sentences which are 
unconsciously misleading because the geographical fact is expressed in 
words only. The quotation of the numerical fact in the same sentence 
would prevent such misapprehension. 

Finally, it must be asserted that quantitative geography does not 
imply the banishment of descriptive geography, it implies for certain 
departments of the work precise description by the pupil instead of 
more or less loose description by the teacher. It  presupposes that each 
teacher will make just as much use of it as a method as both ha and his 
pupils find valuable. Some minds lack facility regarding numbers, for 
them the quantitative results with some preliminary lessons on the 
methods by which they are obtained will suffice. In any case, each 
teacher is the best judge of the degree to which he can apply the 
quantitative method with his class, and when he finds that it makes for 
facility, for accuracy, for intelligent and comprehensive outlook, then 
will he extend its use. 

First ideas of quantitative work arise most naturally in regard to 
climatic data. The pupil first of all makes some measurements of some 
concrete reality which is before him, the actual quantity of rain which 
falls, the actual up or down movement of the mercury in a barometer or 
thermometer. He learns the customary method of recording such move- 
ments, and becomes acquainted with the universal "shorthand" descrip- 
tions of these measured quantities. Temperature and rainfall immediately 
present two variant interpretations of the meaning of means and 
averages : he finds that mean daily, monthly, and annual temperatures 
are similar to mean pressures, since they are average of means, but differ 
from means for rainfall and sunshine, which are averages of totals. He 
is introduced to the map method of recording such means, he is provided 
with tabulated data and attempts to make such a map for himself. 
According to the ability which he manifests he is called upon to make 
one or more maps of the same kind for temperature, or rainfall, etc., but 
so soon as he can appreciate such maps then he need make no more, he 
need but read and study the standard maps of his atlas. He has begun 
to handle statistics, but his education should not stop at this point. 
Later in his school life, at times when his mathematical development 
justifies the attempt, he is called upon to study the methods and work 
which lie behind the tabulated data and the standard maps. One 
exercise consists in an examination of the range within which a climatic 
average lies. For example, consider the rainfall of Greenwich for thirty 
years. The final annual average for this period is 23 inches, but individual 
years in the series may have had a rainfall as much as 50 percent, above 
or 25 per cent. below this. He argues from this that there is no need of 
greater refinement than the whole number in the 23-- in  fact, tenths of 
an inch may he disregarded ; and further, he concludes that there is no 
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528 SCOTTISH GEOGRAPHICAL MAGAZINE. 

need to attach great importance to the figure 3, for the number 23 is an 
approximate value, and since the isohyets on the standard maps are 
drawn in relation to averages so obtained, he will agree that  there is no 
finality about their position, that they have not the same precision as 
may be attached to the contours of an Ordnance Survey map. I t  will be 
possible to show him rainfall maps for the British Isles, say, which 
illustrate this point, especially in regard to the position of the annual 
isohyet of 30 inches in Cheshire. He will appreciate more completely 
the value of the isohyets for, say, the Sahara, or for new countries such 
as New Zealand. He will learn, from this and similar exercises, caution 
in dealing with such maps, and will regard with some apprehension 
rainfall maps for the north of France, say, where the monthly averages are 
shown by isohyets based upon a twenty-year period, to which are attached 
many pages of text  containing deductions based upon such insufficient 
data. To the teacher who suggests that refinements such as these are 
too subtle for his pupils, it may be urged that some suggestion of 
caution is necessary, as he is not preparing merely for to-morrow, but for 
the whole of the pupils' lives, and that if he makes his pupils use rainfall 
maps, then as they become sufficiently old and intelligent to appreciate 
the distinction, it is his business to point out some of the drawbacks 
attendant upon the use of such maps, and to dispel the idea which 
pupils at first attain, that because such and such a line is printed in an 
atlas it has the lasting qualities of the pyramids and the stability 
commonly attributed to " the  laws of the Medes and Persians." 

A useful exercise at a late stage would be to ask the pupils to find 
the evidence which justifies the generalisation that the cotton industry 
of south-east Lancashire benefits largely by the humidity of the atmo- 
sphere on the western flank of the Southern Pennines. 

Statistical tables may be used to determine seasonal percentages of 
rainfall or the mean range of temperature for various parts of the earth's 
surface, and this work leads to a very useful form of test, in which the 
pupils are supplied with rainfall and temperature data for the several 
months of the year for places A, ]3, etc., and asked to deduce therefrom, 
as well as they can, the locality of A and ]3. 

I t  is at the option of the teacher to introduce his pupils to the 
first-hand sources of the statistical tables by letting them perform 
exercises upon the daily and other weather reports, or by showing them 
copies, for example, of "British Rainfall." A useful study from such 
sources may be made of the climatic elements of New Zealand, begin- 
ning with the wind directions and passing from the construction of wind 
roses to the mapping of isohyets and isotherms, etc. These exercises 
would introduce them to the best extant example of an insular 
climate. Such a development of method and so detailed an investiga- 
tion into facts as has been outlined would be spread over the whole 
geography course, and would inspire and illuminate similar work in other 
departments. 

The next great geographical department which is eapable of 
quantitative treatment is that of production, usually described by means 
of distribution maps. The pupil begins by the consideration of wheat- 
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growing in the British Isles. He is supplied with data showing the 
average yield of wheat per acre in Great Britain. From this he makes 
a map to show the counties which have an excellent and those which 
have a good yield; he thus learns one aspect of the work of a British 
farmer. Later, he considers the yield of wheat per county in relation 
to the area of the county ; he calculates, or has calculated for him, the 
average yield in bushels per 1000 acres or per square mile. He maps 
his results, and marks on his map the great wheat-growing area in the 
eastern counties. By comparison with his first map he learns that a 
good yield per acre may be obtained by a farmer who sows only a small 
quantity of seed in a carefully selected field, and thus he appreciates 
the difference between the two kinds of map. The conclusions which 
he is asked to draw from his own work depend upon comparisons 
between the maps he has made and the standard orographical and climate 
maps, which he is by this time experienced in reading. Other farming 
products are treated in the same way, and he is thus prepared for the 
interpretation of the distribution maps which he finds in his atlas. He 
is led from such exercises to a world-distribution map in which are 
synthesised small maps for the several countries of the world, and he is 
ready to draw his own conclusions from a comparison between world- 
distribution and world-climate maps. He may be introduced to first- 
hand sources by using, perchance, the reports of the Agricultural Census 
of New Zealand. From this source he may make maps showing the 
extent of wheat-growing and sheep-rearing in New Zealand, and so may 
compare that country with Great Britain. Work of this nature gives 
him a first introduction to the necessity for making averages over a short 
period of years to get rid of the sudden fluctuations which may occur 
in the production of a country in consequence of the fluctuations of the 
climate and of the needs of the farmers. 

The pupil will ultimately be led by his work to a grasp of the inter- 
dependence of the countries of the world, and this may be fixed very 
precisely by an exercise such as the following :-- the production of 
wheat in New Zealand has fluctuated very greatly; the New Zealand 
"blue-books " will supply data showing this fluctuation as well as the 
fluctuation in the quantities of wheat exported to Australia, etc. When 
these are compared with the data for wheat production in the whole 
world, the pupil will find that the New Zealand farmer sowed wheat for 
export in the years of maximum production, and that in certain years 
a good harvest of wheat all over the rest of the world caused a falling 
off in the demand for his wheat, so that much of it was unsaleable. 
The next year he sowed a much smaller quantity, and this was reflected 
as one of the violent fluctuations in the total wheat production in New 
Zealand. 

One example of the way in which the human element can be kept 
prominently before the pupil arises in the case of new countries such as 
New Zealand and the Argentine; from the census results he may pre- 
pare population maps as well as maps showing the density of farm 
production, and thus learn the intimate relation between man and his 
work. 
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A statistical exercise of some importance arises in connection with 
the following : the pupil reads in his textbook about the ~vheat, maize, 
tobacco, and cotton belts in the United States; he refers to his atlas 
where he finds them marked. He may be asked to investigate these 
maps and check their accuracy, but he should certainly bc asked to find 
if there be any similarity of belt-like distribution in Western Europe to 
compare with this. He is supplied with data regarding the departments 
of France, and similar subdivisions of Germany, Holland, and Belgium. 
He maps wheat, tobacco--and, while he has the data handy, other farm 
products--and finds that roughly in the Eastern Atlantic coast-lands 
there are wheat, tobacco, and, if we include Egypt for the moment, 
cotton belts which correspond with those of the western shores of the 
same ocean. 1 

The teacher then proceeds further, and considers the total product of 
the western belts in comparison with the total product of the eastern 
belts expressed as percentages of the world's production of that article, 
and reasons for the difference are deduced. This exercise forms an 
excellent introduction to two matters: first, the difference between 
mixed and prairie farming, and secondly, the fact that in the case of 
Western Europe the predominantly manufacturing work of a large bulk 
of the population tends to obscure the very important farming work. 

The geographical course contains exercises upon production of as 
many kinds of commodities as there exist convenient quantitative data, 
in as great detail as time permits, due regard being paid to the im- 
portance of the commodity for the world's food or industry. Among 
the articles of which the districts o f  production are described will be 
found some such as minerals and manufactured articles for which it is 
impossible to obtain satisfactory data regarding quantities produced. 
For these we have to fall back upon a secondary means of investigation ; 
we are compelled to pay attention to the amount of such produce ex- 
ported by the country in question, and in each case we have to ask our- 
selves to estimate the probable ratio between the total output and the 
total export. Such considerations lead to the question of trade, and 
since it is manifestly impossible to deal with the traffic of the whole of 
the world in detail, attention is concentrated upon the traffic of our own 
islands. Some attempt has been previously made, for example, to assess 
the world pI:oduction of sugar and the shares of the various countries 
therein ; the next step lies in the acquisition of the numerical facts as to 
those countries in the list of producers who send supplies to the United 
Kingdom. These are marked upon the distribution map. Such a 
result always implies attention to the relation between the quantity 
of the commodity produced in our own islands and also to the quantity 
of the imports which are re-exported. At the same time, in the case of 
c e r t a i n  articles, it is geographically useful to carry the inquiry further 
and to discover why certain big producers do not send us supplies, and 

1 It is understood throughout in cases where the teacher cannot find time for his pupils 
to work out these quantitative results for themselves~ either singly or by class co-operation, 
that he makes the maps and discusses with them the sources el" the data and the details of 
th~ construction of the maps. 
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further where their produce is consumed. For example, in the case of 
sugar, it is found that Germany and India are the two chief producers of 
sugar, and that  we receive most of our sugar from Germany, and practi- 
cally none from India ;  here the pupil is faced with the questions why 
do we not receive sugar from India, where is the Indian sugar consumed '.~ 
This last question sends him to the tabulated statistics of the exports from 
our Indian Empire with an added zest. In  such ways the early ideas of 
traffic are obtained ; in each case in relation to some special commodity, 
about the production of which something has already been learnt. 

In  all the work on production and trade so far suggested the pupil 
has usualty had his data provided ready for his work;  but  it will 
perhaps be wise if the teacher at  this point introduces some of the 
regular sources of statistical information ; he can use the "blue-books " 
of our own Board of Trade, and the Year-Books of the various depart- 
ments of the United States Government effectively to this end, while 
the occasional use of other authorities for specific purposes is advisable. 

Attention has so far been focussed upon maps, ye t  as the pupil 
develops it becomes advisable to take him a stage further than the map. 
He has already been led some distance in this direction since he has 
been required to turn all his statistical material into a percentage form ; 
he has had to find out what  percentage of the world's production or 
what  percentage of the British supply of commodity X is due to country 
Y. He has been encouraged as a stage in his development to turn his 
percentage results into a diagram, and to mark upon his diagram simple 
fractions to illustrate the quantitative fact which he has determined. 
For  example, he has found that  Germany sends us 63 per cent. of our 
sugar supply, and that  the sector of 225 degrees which this makes on a 
circular diagram looks like }, and he concludes that  Germany is the 
source of } of the supply of sugar to the United Kingdom. After 
some practice in the visualised form of his results, he is prepared 
to state his result fractionally without tlle help of the diagram. The 
diagrams are then dispensed with, which saves the time absorbed in 
their construction. 

But he meets cases in which he wishes to record facts regarding two 
or three countries in reference to one commodity;  at his present stage 
this means a sentence for each country, which is somewhat cumbrous. 
He therefore is introduced to a piece of " sho r thand"  description, with 
which he may have become familiar elsewhere in school. He begins to 
establish his facts as formulae. 

He makes formulae, at first, o[ a simple kind : e.g. U%R~, to denote 
that  the United States produces ~ of the world's maize, or G%R 1 to 
state the sources of our sugar supply. 1 

Later, the formulae are more elaborate : e.~. U%InlR1, to show that  
the United States produces ~ and India ~ of the world's cotton 
(British supplies--U%R1) ; or InlChlR1, to show that  the world pro- 
duction of tea is shared equally by China, India, and the rest of the 

1 Countries are always distinguished hy a capital and a small letter ; R always means 
the rest of the world, or the remainder of the contributing areas. 
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532 SCOTTISH GEOGRAPHICAL MAGAZINE. 

world (British supplies--In~Cy3R r Cy-~ Ceylon). Still more elaborate 
formulm occur at a later stage : e.g. world tea production may take the form 
In.2CheCy~R1; and the amount of home produce in relation to imports 
may be developed by a series of formulm which are valuable as forming 
a series of pictures : e.g. in the case of wheat, H~R~ indicates that the 
home supply is ~ of the total consumption ; the proportion of the 
exports is shown by UslBelR1, where Be=Bri t ish Empire;  these two 
may be combined in the form HI(UslBelR~)4, which signifies that the 
United States and the British Empire each contribute ½ of ~, ~ i.e. ~ -  of 
the consumption of wheat in the United Kingdom. The case of wool 
will illustrate this point further : H1R 5 shows that home produce is ~ of 
the imports, Australia supplies § of the imports--Au2NzlR 2 ; the com- 
bined formula is Hl(Au21qziR2)5, from which it may be gathered that 
Australia supplies ~ of -~, i.e. ½, of the consumption, and New Zealand 
supplies half of this, i.e. 3" 

Formul~ of this kind have one inestimable advantage, their compact- 
ness, and as they are determined in ever-increasing number it will be 
possible to place all the formul~ relating to a given commodity together 
in such a way as to have a conspectus of the most important features of 
the geography of that commodity. 

The majority of these formulm can be shown to represent a constant 
value within the degree of accuracy to which statistical data are accurate, 
i.e. at most 5 per cent. ; yet  some of them are only accurate for the 
present period. Coal production, as well as that of other minerals, is 
liable, by the accidental discovery or sudden exploitation of mines, to be 
r~pidly changed; the production and export of wheat, as has been 
shown, may vary very considerably. Such a state of things does not 
preclude the use of quantitative methods, but rather calls for their fuller 
use; for inquiry into the causes of the violent fluctuations frequently 
lays bare some geographical truth, and adds to the clearness with which 
the whole subject is made manifest. 

An exercise of great importance occurs in the establishment of a 
quantitative expression of the degree in which the British Empire as 
a whole competes with the United States as a producer and consumer. 
I t  serves as an excellent form of revision of the many exercises which 
have preceded it, and provided the list of formulm is available, it will 
not require the expenditure of much time. Such an exercise leads to 
others of interest, not the least valuable of which would be an attempt 
to assess the comparative importance of the results which have been so 
far obtained from the attempts to grow cotton within the Empire. Such 
work will make clear in a short time that there is not a great likelihood 
that  the cotton plantations of the Empire will produce within the next 
decade a serious alteration in the proportion of the world's cotton which 
is grown in the United States. 

From the consideration of the world as a whole the pupil passes to 
the discussion of the separate countries, and here also quantitative facts 
are useful. Much of the work done in this connection is for various 
reasons intended merely as a sample of the kind of results which are to 
be found precisely for one country and inferred by analogy to be true 
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THE U~E OF STATISTICS IN THE TEACHING OF GEOGRAPHY. 5 3 S  

for other countries. For example, details are available concerning the 
ports of the United States, and from these it is possible to check the 
broad generalisation that of two ports A and B, if A is nearer to a 
country than B, A will in all probability take the bulk of the trade. 
The data for the United States show that  this generalisation is invalid, 
in that New York bulks so largely in the trade of the country that she 
beats her competitors in practically every market, irrespective of distance. 
When it is found from other tables that most of the great trading 
nations have one or two similar great ports, it becomes a fair inference 
to assume that the great port will usually beat a second port in the same 
country in the trade with a neighbouring country which is nearer to the 
second, though smaller, port. Such an assumption may not be valid, 
although no evidence is available either way,  yet the geographical 
exercise which is embodied in making the analogy between the great 
port and New York, in thinking whether the factors which account for 
the greatness of New York operate also in the second case, is of great 
value. 

Similarly, the data for India provide facts regarding the interstate 
trade in that  country. A study of the quantitative facts yields certain 
results, and a useful exercise is obtained in the consideration of the 
analogy between the states of India and the states which make up the 
United States or the definite regions which make up the British Isles. 
Are the same factors likely to produce analogous results ? This is one 
aspect of the home trade of a country, which of necessity must form 
the daily work of a large proportion of the population. The French 
statistics give data for the coasting trade of France, and lead to similar 
geographical reasoning. 

Entrep~,t trade in London and Singapore, canal traffic at Antwerp 
and Rotterdam, traffic between an inland state like the Transvaal and 
the states which lie between it aud the sea, to mention a few matters 
only, are samples of bases for similar reasoning. 

When the countries have been studied in detail, a useful revision 
exercise may take the form of a comparison between the shore-lands of 
the three great ocean basins, the Atlantic with its outliers, the Indian, 
and the Pacific. Under the heads of people, production, consumption, 
and exchange it will be possible to group the quantitative facts, fre- 
quently as formulm, in so definite a manner as to revivify knowledge 
which has been partly forgotten. 

Finally, we attempt to study the details of the geography of our 
own country by the intensive study of small portions of it. 

We learn about the whole from the analogy which we assume to 
exist between the small area and the greater whole. For example, the 
boys study the area comprised in a single sheet of the Ordnance Survey 
map, they find intensively the facts, quantitative or other, concerning 
this little district. They argue that  similar conclusions are true for the 
larger district in the immediate neighbourhood, and they cheek the 
analogy by a consideration of the broad facts of similarity which exist 
between the small portion and the larger district. To do this they 
attempt to find whether the small area is a fair sample of the county of 
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534 SCOTTISH GEOGRAPHICAL ~AGAZINE. 

which it forms a part ; they study the relief, the climate, and infer that 
there is a close resemblance ; they introduce a further check, they obtain 
quantitative facts regarding both areas, and on the basis of the ratio 
which exists between the area of the two in acres they find out whether 
an almost equal ratio exists in other matters which are capable of 
measurement, e.g. the Padstow District (Ordnance Survey, large sheet 
series, 139) is ~ of the area of Cornwall, yet  the wheat production 
is ~ of the production of the county, etc. Taking all the facts into 
consideration, they conclude that there is a close resemblance between 
the district and the county; they can account for the matters in 
which the resemblance is not very close. They argue, therefore, that  
the facts they know about the small district are typical facts regarding 
Cornwall, and they consider further that to the extent to which Devon 
resembles Cornwall the detailed facts that they know are typical of the 
whole Cornish Peninsula. 

Intensive study of about half a dozen such areas, which have been 
selected so as to present wide contrasts, and which include the home 
area as one example, must add greatly to the pupils' outlook over their 
own land. Such work rests essentially upon a quantitative basis, and 
introduces the pupils to methods of investigation and argument which 
they can employ in later life. 

In conclusion, it may be added that experience shows that  the 
frequent use of quantities, the regular appeal to statistical information, 
does not cause the pupils to have a distaste for geography. Provided 
the quantitative method is introduced gradually, and keeps pace with 
the growing mathematical ability of the pupils, they neither like nor 
dislike its use ; they regard it as the normal way of studying the subject. 
In one respect they appreciate its results very clearly, they are more 
certain of the data upon which they base their r~asoning, and therefore 
their conclusions gain in definiteness and accuracy. 

GEOGRAPHY IN SCOTTISH SCHOOLS. 1 

By T. S. Mul~,. 

T ~  subject of this paper is the position of geography as part  of the 
curriculum in Scottish schools. That involves some reference to the 
value of geography from a scholastic point of view, to past and existing 
methods of teaching it, and a look into the future, or what I conceive 
and desire to be the future, of geography in a true scheme of education. 
The first and last of those-- the  value and the future of geography 
in schools--are so closely connected in principle and of so general a 
character that I shall reserve them for discussion until I have disposed 
of the more particular and practical subject of the past and present 
methods of teaching. 

1 A paper read before Seetio~ ~ {Geography) at t]~e Dundee Meeting of the British 
Association. 
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